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Art Unit: 1652 

DETAILED ACTION 

1 . Claims 1-4 and 6-24 are pending and under consideration in this Office Action. 

2. The objection to the title of the invention as being not descriptive has been withdrawn in 
view of appHcants' amendment to the title in the amendment filed 09/1 1/2007. 

3. The previous grounds of rejection of claims 12-20 under 35 U.S.C. 1 12, first paragraph, 
as failing to comply with the enablement requirement have been withdrawn in view of 
applicants' arguments and amendment to the claims in the amendment filed 09/1 1/2007. 

4. The rejection of claims 1-4 and 6-20 under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement has been withdrawn in view of the applicants' 
arguments and amendment to the claims in the amendment filed 09/1 1/2007. 



Claim Rejections - 35 U.S.C. § 112, 1st Paragraph 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

6. Claims 1-4 and 6-23 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for a cultured isolated eukaryotic cell transformed with a 
nucleic acid construct comprising a nucleotide sequence encoding a xylose isomerase comprising 
the amino acid sequence of SEQ ID NO: 1; and a process for producing ethanol, lactic acid, 
acetic acid, succinic acid, an amino acid, 1,3-propanediol, ethylene, glycerol, a /3-lactarn, or 
cephalosporin comprising fermenting a medium containing a source of xylose with the said 
eukaryotic cell; does not reasonably provide enablement any other embodiment as recited in the 
claims. The specification does not enable any person skilled in the art to which it pertains, or 
with which it is most nearly connected, to make and use the invention commensurate in scope 
with these claims. The arguments filed 9/1 1/2007 have been fixUy considered but are not 
persuasive for reasons of record as further explained in detail below. 

The nature and breadth of the amended claims encompass any cultured eukaryotic host 
cell transformed with any nucleic acid construct comprising any nucleotide sequence encoding 
any xylose isomerase comprising an amino acid sequence that is at least 70% identical to SEQ ID 
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NO: 1. 

It is well known in the prior art that the amino acid sequence of a protein determines the 
protein's structural and functional properties. Predictability of which changes can be tolerated in 
a protein's amino acid sequence to obtain a desired biological activity requires knowledge and 
guidance regarding specific amino acid residue(s) in the protein's amino acid sequence, if any, 
are tolerant of modification and which are conserved (i.e., expectedly intolerant to modification) 
and detailed knowledge of the protein's structure, and the ways in which the protein's structure 
relates to its function. The reference of Chica et al. (Curr Opin Biotechnol. 2005 Aug;16(4):378- 
84; PTO 892) teaches that the complexity of the structure/function relationship in enzymes has 
proven to be the factor limiting the general application of rational enzyme modification and 
design, where rational enzyme modification and design requires in-depth understanding of 
structure/function relationships. 

The positions within a protein's amino acid sequence where modifications can be made 
with a reasonable expectation of success in obtaining a protein having the same biological 
activity are limited in any protein and the result of such modifications is highly unpredictable. In 
addition, one skilled in the art would expect any tolerance to modification for a given protein to 
diminish with each further and additional modification, e.g., multiple substitutions, deletions, 
additions, and combinations thereof 

Methods for isolating or generating variants and mutants using random mutagenesis 
techniques were known in the art. However, neither the specification nor the state of the art at 
the time of the invention provided the necessary guidance for altering the protein comprising an 
amino acid sequence of SEQ ID NO: 1 with an expectation of obtaining a protein having the 
same biological activity such as xylose isomerase activity. At the time of the invention, there 
was a high level of unpredictability associated with altering a protein sequence with an 
expectation that the protein will maintain the same desired biological activity. For example, the 
reference of Witkowski et al. (Biochemistry. 1999 Sep 7; 38(36): 11643-50; PTO 892) teaches 
that only a single amino acid substitution results in conversion of the activity of a protein to a 
second, distinct activity (see e.g., Table 1, page 1 1647). In addition, the reference of Seffemick 
et al. (J Bacteriol. 2001 Apr; 183 (8): 2405-10; PTO 892) teaches that two proteins with 98% 
amino acid sequence identity were found to catalyze different reactions, where one protein has 
melamine deaminase activity and the other protein has atrzine chlorohydrolase activity (see Fig.3, 
page 2408; DISCUSSION section on page 2409). 

While methods of isolating and/or generating variants of a protein were known in the art 
at the time of the invention and the specification provides general teachings for searching and 
screening for the claimed invention, it was not routine in the art to screen by a trial and error 
process for all proteins having a substantial number of modifications as encompassed by the 
claims for those that maintain the same desired biological activity such as xylose isomerase 
activity. 

Although the specification provides guidance and working example for an isolated 
polynucleotide fi-om Piromyces sp. E2 (ATCC 76762) encoding a xylose isomerase consisting of 
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the amino acid sequence of SEQ ID NO: 1, yeast expression vectors containing said isolated 
polynucleotide, yeast host cells transformed with said expression vectors, and growth of said 
yeast host cells on xylose (see Examples 1-4); the specification does not provide guidance, 
working examples, or prediction for making any polynucleotide encoding any xylose isomerase 
comprising an amino acid sequence that is at least 70% identical to SEQ ID NO: 1. Although the 
xylose isomerases described in WO 04/99381 and WO 06/009434 has 97% and 83% identity to 
SEQ ID NO: 1, this does not provide guidance for altering SEQ ID NO: 1 with the expectation of 
attaining a protein that still retains xylose isomerase activity. Furthermore, the specification does 
not provide guidance, working examples, or prediction for making the genetic modifications 
recited in claims 7-11. 

Thus, an undue amount of trial and error experimentation must be preformed where such 
experimentation involves searching and screening a vast number of biological sources for the 
claimed polynucleotide encoding any xylose isomerase comprising an amino acid sequence that 
is at least 70% identical to SEQ ID NO: 1. Alternatively, trial and error experimentation must 
then be performed to search and screen for specific amino acid residues in SEQ ID -NO: 1 to 
change (e.g., amino acid deletion, insertion, substitution, and combinations thereof) which will 
not result in inactivation of xylose isomerase activity. General teaching regarding screening and 
searching for the claimed invention is not guidance for making the claimed invention. 

The Examiner finds that one skilled in the art would require additional guidance, such as 
information regarding the specific amino acid residues in SEQ ID NO: 1 which does not affect 
enzyme activity. Without such guidance, the amount of experimentation left to those skilled in 
the art to make the invention is undue and well outside of routine experimentation. 

Applicants have not provided sufficient guidance to enable one of ordinary skill in the art 
to make and use the claimed invention in a manner reasonably correlated with the scope of the 
claims. The scope of the claims must bear a reasonable correlation with the scope of enablement 
{In re Fisher, 166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, the experimentation 
left to those skilled in the art is unnecessarily, and improperly, extensive and undue. See In re 
Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988). 

Dependent claims 2-4 and 6-23 are included in the rejection because these claims do not 
correct the defect of claim 1 . 



Claim Rejections- 35 U.S.C. §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
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person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

8. Claims 1-4 and 21-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Guan et al. (US Patent 5,643,758; published 07/01/1997; reference of record) or Karlsson et al. 
(Eur J Biochem. 2001 Dec;268(24):6498-507; reference of record) in view of Accession Q9P8C9 
(published 2000-10-01; reference of record). 

Guan et al. teach expression vectors containing promoters, prokaryotic host cells such as 
coli and eukaryotic host cells such as yeast, and methods for making, expressing, isolating, 
and purifying any protein fused to the E.coli maltose binding protein (MBP) using the said 
expression vectors, prokaryotic and eukaryotic host cells such as yeast; and that these methods 
and products are useful for purifying virtually any hybrid polypeptide molecule employing 
recombinant techniques (see entire patent). 

Karlsson et al. teach the filamentous fungus Trichoderma reesei host cell transformed 
with an expression vector containing a polynucleotide encoding Cel61 A (EG IV) (see entire 
publication). 

The teachings of Guan et al. and Karlsson et al. differs from the claims in that the yeast 
host cell or the filamentous fungus Trichoderma reesei host cell not transformed with a 
polynucleotide encoding a xylose isomerase comprising an amino acid sequence that has at least 
70% , 80%, 90%, 95% identity to SEQ ID NO: 1 or is SEQ ID NO: 1. 

Accession Q9P8C9 teach a xylose isomerase having an amino acid sequence that is 100% 
identical to SEQ ID NO: 1 (see attached alignment; reference of record). 

It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use transform the yeast host cell taught by Guan et al. or Trichoderma reesei host cell 
taught by Karlsson et al. with the polynucleotide encoding the xylose isomerase taught by 
Accession Q9P8C9 having an amino acid sequence that is 100% identical to SEQ ID NO: 1. One 
of ordinary skill in the art at the time the invention was made would have been motivated to do 
this in order to express and purify the xylose isomerase taught by Accession Q9P8C9. One of 
ordinary skill in the art at the time the invention was made would have had a reasonable 
expectation for success because recombinant molecular biology tecliniques for heterologous or 
homologous expression of proteins is well developed in the art. 

Thus, the claimed invention was within the ordinary skill in the art to make and use at the 
time was made, and was as' a whole clearly prima facie obvious. 

Applicants' arguments filed 09/1 1/2007 have been fully considered but are not 
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persuasive. In response to applicant's arguments against the references individually, one cannot 
show nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See Li re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The examiner recognizes that 
obviousness can only be established by combining or modifying the teachings of the prior art to 
produce the claimed invention where there is some teaching, suggestion, or motivation to do so 
found either in the references themselves or in the knowledge generally available to one of 
ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In 
re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 

In this case, the claims as written do not specifically exclude recombinant protein 
expression since the claims clearly recite a cultured host cell transformed with a nucleic acid 
construct. One of ordinary skill in the art at the time the invention was made would have been 
motivated to combine the reference in the manner stated above in order to express and purify the 
xylose isomerase taught by Accession Q9P8C9. Furthermore, according to MPEP 2144 [R-5]: 

"It is not necessary that the prior art suggest the combination to achieve the same 

advantage or result discovered by applicant. >See, e.g., In reKahn, 441 F.3d 977, 987, 78 

USPQ2d 1329, 1336 (Fed. Cir. 2006). 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971). 



Conclusion 

9. No claim is allowed. 

10. Applicants' amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
AppHcant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the date of this final 



1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Christian L Fronda whose telephone number is (571)272 0929. The 
examiner can normally be reached Monday-Thursday and altemate Fridays between 9:00AM 
6:30PM. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathapura N Achutamurthy can be reached on (571)272 0928. The fax phone 
number for the organization where this application or proceeding is assigned is (571)273-8300. 

12. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. CLF 



action. 
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